AMPA,
Introduction
Although much attention has been focused on N-methyl-D-aspartate-(NMDA-) type glutamate receptors as mediators of excitotoxic neuronal injury in several disease states (Meldrum 1985 , Rothman & Olney 1987 , Choi 1988 , α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) or kainate-type glutamate receptors also mediate excitotoxic neuronal loss. Ingestion of the lathyrus excitotoxin, β-N-oxalylamino-L-alanine (BOAA) (Spencer et al. 1986) or the shellfish contaminant domoate (Teitelbaum et al. 1990) can destroy human central neurones by overstimulation of AMPA/kainate receptors. Furthermore, the AMPA/kainate antagonist 2,3-dihydroxy-6-nitro-7-sulphamoyl-benzo(F)quinoxaline (NBQX) reduces loss of hippocampal CA1 neurones following transient-global ischaemia (Sheardown et al. 1990) , or infarct size after focal ischaemia (Buchan et al. 1991) . In vitro, neurones are rendered increasingly resistant to hypoxic injury when AMPA/kainate receptor blockade is added to NMDA receptor blockade (Kaku et al. 1991 , Mosinger et al. 1991 .
While both NMDA and AMPA/kainate receptor-mediated excitotoxicity may be triggered by the excess influx of extracellular Ca 2+ , the former requires much shorter exposure times than the latter (Choi 1987 (Choi , 1992 . Exposure to NMDA receptor agonists for only a few minutes is sufficient to cause lethal injury to cultured cortical neurones ('rapidly triggered excitotoxicity'). In contrast, exposure times of several hours are required for either AMPA or kainate to cause comparable death ('slowly triggered excitotoxicity').This difference in the rate of lethal injury induction corresponds qualitatively to the difference in the rate with which NMDA receptors and AMPA/kainate receptors can mediate Ca 2+ influx into the same neurones. Exposure to NMDA for 5 min induces several-fold more 45 Ca 2+ influx than exposure to high concentrations of AMPA, kainate, or high K + (Hartley et al. 1993) . The basis for the ability of NMDA receptors to induce rapid Ca 2+ influx is probably the high Ca 2+ permeability of the NMDA receptor-gated channel (MacDermott et al. 1986) . Since most AMPA/kainate receptors gate membrane channels permeable to monovalent cations but not divalent cations, AMPA/kainate receptors usually induce Ca 2+ influx indirectly, as a consequence of Na + entry (Na + -Ca
